A new magnesium complex of quinolone antibacterial agem was prepared. This new complex as well as a previously isolated complex of magnesium with ciprofloxacin were tested against various Gram positive and Gram negative microorganisms. Antimicrobial activities were evaluated using the agar diffusion test. The results have shown that all magnesium complexes are significantly less active than the parent quinolone drugs. It was also found that the activity of quinolones is reduced when the solutions of quinolones are titrated with magnesium ions.
Introduction
The quinolones represent a big family of synthetic antibacterial agents which are in broad use to cure several infectious diseases. Ciprofloxacin (cf l-cyclopropyl-6-fluoro-4-oxo-7-(1-piperazinyl)-1,4-dihydroquinoline-3-carboxylic acid) is one of typical members of the group whereas the second quinolone used in this study (FCl=l-cyclopropyl-7-chloro-6-fluoro-4-oxo-l,4-dihydroquinoline-3-carboxylic acid) is only a precursor of cf and is not used in clinical practice (Scheme 1). It was found that the absorption of the quinolone drugs is lowered when they are consumed simultaneously with magnesium or aluminium antacids (Polk, 1989; Lomaestro and Bailie, 1991) . Many other ions (Ca, Fe, Zn...) found in pharmaceuticals exert similar effects to quinolones (Shiba et al., 1994) . The values of Mgcf, FCI and MgFC1 were determined, using ciprofloxacin and ciprofloxacin hydrochloride (cfHCl) as a reference substances. MIC represents the lowest concentration of an antibiotic that will inhibit the growth of a tested organism. For estimating MIC, the antibacterial substances were diluted gradually in 10 nM potassium phosphate buffer pH 7.4, containing 2 % DMSO. Hundred millilitres of each dilution were poured into the holes cut in the inoculated medium, after that the system was kept at 37 C for 24 h. Finally, the diameters of inhibition zones were measured. Additionally we wanted to check if there was any difference in the biological activity between the magnesium complexes and the samples in which we added free magnesium ions to the solutions containing ciprofloxacin. The effect of magnesium ions on the antibacterial activity of ciprofloxacin was tested as follows: ciprofloxacin was diluted in 10 mM potassium phosphate buffer pH 7.4, containing 2 % DMSO. The final concentration of cf was 30 tg/mL. Fifty microlitres of ciprofloxacin were mixed with the same volume of different MgC12 dilutions in the same buffer. Agar diffusion test was used to determine the antibacterial activity, as described above. The tested microorganism was S. aureus.
Results and Discussion
The proposed structure of the complexes The infrared spectra of quinolones are quite complex and we only compared the most indicative vibrations of the samples used also in our previous studies (Turel et Turel et al., 1999) . According to these facts we assume that the bonding in magnesium complex of MgFC1 is similar (Scheme 2). /\ Scheme 2: The proposed bonding of magnesium to the quinolone. MgCl2(mM)
